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Definitions

A Seizure : A sudden stereotyped episode with
change In motor activity, sensation,
behavior, and/or consciousness

I Due to an abnormal electrical discharge in the
brain

I Provoked seizure: seizure with an acute
antecedent cause, such as fever, a CNS
Infection, trauma, metabolic abnormality.

I Unprovoked seizure: no provoking factor

University of Michigan
C.S. Mott Children’s Hospital



Epilepsy

A Epilepsy is the condition of recurrent
unprovoked seizures

Alin 26
A Approximately 1% of children have epilepsy

(Russ SA et al Pediatrics. 2012; 129; 256-264)
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Types of selzures

A Generalized

A Focal (partial)

I Focal with retained awareness
ASimple partial

I Focal with dyscognitive features
AComplex partial

I Secondarily generalized
A Unclassified
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—=_ Differential diagnosis

A Not all paroxysmal events are seizures
A Important to remember imitators of seizures

A Several physiological processes can mimic
seizures
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=mme.  COMMON NON-epileptic events

A Gastroesophageal reflux

A Breath-holding spells

A Night terrors

A Parasomnias

A Benign sleep myoclonus

A Benign neonatal myoclonus

A Syncope / convulsive syncope
A Panic attacks / Anxiety episodes
A Conversion disorder

A Etc.
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C.S. Mo

Classification of epilepsies
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Importance of classification:
I Framework for diagnosis
I Define appropriate work-up
AAvoid neuroimaging in certain epilepsies
I Select appropriate treatment
AChoice of anti-seizure medication

AConsideration of non pharmacologic
treatment(s)

I Better understand prognosis 1M
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Localization Related

Generalized epilepsies and Syndromes
Undetermined whether focal or generalized
Special syndromes

> Dn e

Etiology: Idiopathic, Symptomatic, Cryptogenic
(presumed symptomatic)
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c_su- New organization (2010)

A Advances in neuroscience have improved
the understanding and etiology of some
epilepsies
I Genetics (CMA, Epilepsy gene panels, WES)
I Neuroimaging (FCD)

I Immunology (autoimmune epilepsies)
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New system

A Terms no longer used
I Simple partial
I Complex partial
I Secondarily generalized
A Replaced by
I With or without impairment of consciousness/awareness
I Dyscognitive
I Evolving to a convulsive seizure
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ew organization of epilepsies

Epilepsia, 51(4):676-685, 2010
doi: 10.1111/5.1528-1167.2010.02522.x

SPECIAL REPORT

Revised terminology and concepts for organization of seizures
and epilepsies: Report of the ILAE Commission on
Classification and Terminology, 2005-2009

*tAnne T. Berg, {Samuel F. Berkovic, §Martin ]. Brodie, Jeffrey Buchhalter, #**). Helen Cross,
TTWalter van Emde Boas, {iJerome Engel, §§)Jacqueline French, §9Tracy A. Glauser, ##Gary
W. Mathern, ***Solomon L. Moshe, {Douglas Nordli, {{fPerrine Plouin, and {Ingrid E. Scheffer

M

University of Michigan
C.S. Mott Children’s Hospital



c_;f:;::zm:::f:wz:;m. N SySte Im

A Emphasizes electroclinical syndromes

I complex of clinical features, signs and symptoms that
together define a distinctive, recognizable clinical
disorder

Berg et al, Epilepsia 2010.
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Acute evaluation

A Was really a seizure?

I Detailed description of event
IPati ent 0s medi cal hi sto
iIDetermine 1 f truly nfir

I Was it a non-epileptic paroxysmal event?
A Often difficult to tell
ANo reliable test to differentiate
ASometimes interictal EEG is helpful

——
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Acute evaluation:
Determine the cause

A Head Trauma
A CNS infection

A Metabolic abnormality

I Electrolyte abnormality
I Renal or hepatic disease

A Toxic ingestion

I Recreational drugs
I Other toxins

A Epilepsy?
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Acute diagnostic workup

A Routine Labs:

I Yield is low in the absence of clinical
signs/symptoms

I Ordered on a case-by-case basis

I Common tests.
AGlucose
AElectrolytes
ASerum Alcohol level
AToxicology drug screen
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Acute diagnostic workup

A Lumbar puncture not recommended routinely
following a single unprovoked seizure.

A Lumbar puncture should be considered if:
I Clinical suspicion of CNS infection

I Young child (<6 months), and/or persistent
altered mental status, or failure to return to
baseline

M
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c_s- Diagnostic work-up: EEG

A Optimal timing not clear.
I Usually ok to do as outpatient

A EEG within 24-48 hours after a seizure more
likely to be abnormal.

I Some abnormalities, like postictal slowing, may
be transient and should be interpreted
cautiously.

——
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m- Diagnostic work-up: EEG

A Single outpatient EEG abnormal in 70%.

AV Yi with§g sampling.

A EEG can be useful for diagnosis of seizure
VS. hon-seizure event.

I BUT normal EEG does not r/o seizure.
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Neuroimaging

A Emergent imaging
I Goal: Detect serious abnormality with immediate
treatment implications (e.g. hemorrhage) A head CT

I Incidence of lesions requiring acute intervention in
children presenting with a first seizure is ~2%

A Non-urgent imaging

I To detect abnormalities that might affect prognosis,
define epilepsy syndrome (therefore treatment
decisions) A brain MRI

I Most common MRI abnormalities: encephalomalacia
and cerebral dysgenesis

OoDel I, EpilepsiaUn;l,ggaHBE
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To treat or not to treat?

SM Children’s Hospital

First unprovoked afebriles e zur e : Donot st
medicine

Risk of seizure recurrence after a first unprovoked afebrile
seizure

I Prosepective study of 407 children (Shinnar 1996)
I Median time to recurrence 5.7 months

I 53% recurrences within 6 months, 69% within 1 yearr,
88% within 2 years
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To treat or not to treat

A Risk factors for seizure recurrence
I Remote symptomatic etiology
I Abnormal EEG
I Seizure occuring while asleep
I History of prior febrile seizures
I Toddos paresi s
A Late recurrence (>2 years)
I Etiology, abnormal EEG, febrile seizures — -

M
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The Ideal Medicine

AEffective

A Safe

A Few side effects

A Easily absorbed

A Single daily dose

A No drug interactions
A Inexpensive
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Making the pieces fit

Co-morbidities

Type of Epilepsy

AED
Pharmacology
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A The most effective Rx is with a single drug, chosen
on the basis of epilepsy syndrome diagnosis (and
type of seizure) and titrated to the seizure control
or side effects

A Problems with polytherapy
I Additive side effects
I Drug interactions interactions

A Drugs with different mechanisms of action:?
Nr at ipaythardpysynergism

——
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Choice of AEDs

A Based on seizure type/epilepsy syndrome
A Age:
I Valproate not the preferred drug <2 years

I Phenobarbital still the drug of choice in neonatal
seizures

A Co-existing conditions

I Weight, feeding, other medical conditions
I Other medications

M
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Choice of AEDs

A AED pharmacology
I Rapidity of titration
I Side effect profile

A Most important parameters:
I Efficacy
| Safety
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Choice of AEDs
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Choice of AEDs

A Based on seizure type/epilepsy syndrome

A Common choices
I Generalized epilepsy:

Aethosuximide, valproate, lamotrigine, topiramate,
zonisamide, levetiracetam.

A Carbamazepine/oxcarbazepine not preferred in
generalized epilepsies for risk of absence status

——
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Choice of AEDs

n
C.S. Mott Children’s Hospital

A Rolandic Epilepsy (BECTS), other focal epilepsies

I Carbamazepine, oxcarbazepine

I Gabapentin (Bougeois et al)
A Absence Epilepsy: ethosuximide >valproate> lamotrigine
A Juvenile Myoclonic Epilepsy: Valproic acid

I also levetiracetam, lamotrigine, zonisamide

A Symptomatic Generalized Epilepsy (Lennox Gestaut
Syndrome)

I Valproate, lamotrigine, topiramate, felbamate
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Management of Epilepsy

Treatment of seizures
(just the tip of the iceberg)
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